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m m m 

5 fc^^^K 

:$:^0JtS, DAP 12 (DNAX activation protein 12) Min^m^-^^ 
DAP 1 2 (DNAX activation protein 12) ?g 14 -ft * ^ — :7 I TA 

15 M^m-r ^mmm^ > /^^ nx-$> D ^ ymitizj^K) z ap - ? o^s 

y k (hj^-^t"^ ^ nT*5 D , k h :fe T 1 9 q 1 3 . 1 tC 

e)nTli^o 7J>^;^)^^D A P 1 2 ©mRNAtims^. m^m^. 

-L'y )i^^~mmu^iz0< m^^ti. DAP 1 2 \tm-\zKARm(Dm 

20 14 iJT' :^ U > (CP T ^ T H J^ct < , h h signal regulatory 
protein ( S I R P ) betal, b h'P'^ O X(D myeloid DAP12-associating 
lectin (MDL) -1, triggering receptor expressed on myeloid cells (T 
REM) t^-^-r^Zt^m^nXl^^o S/i, DAP12*^^CD9 4 
/'NKG2C;'cf:^\ C ^ y" U ^ ^ > y t ^ V - izMT ^ K A R t 

25 ^flgbTl.i'g) C <h/&^$R'g$nTl.i'5 (Immunity 8, 693-701, 

1998> J. Immunol. 161, 7-10, 1998> J. Immunol. 160, 4148-52, 1998) o 



1 



n^jlH (Suppl. 232, 1-173, 1972> Acta Pathol. Jpn. 23, 539-558, 1973> 
J. Med. Genet. 34, 753-757, 1997) S :^ <h :7 ^ > ^ > K ^ T % 

'^-BT^o :7^' >^ > HCDS#T«, 5. 3kb<Z)DAP12 [KAR 
A P (Killer activating receptor associated protein) T Y R O B P 
(protein tyrosine kinase binding protein)] M.iR^^'^^^i^.'T 

'b ^ISMT — M S M (membrane adaptor protein ; J. Immunol. 

158, 5083-5086, 1997> Nature 391, 703-707, 1998) -^?a5'&DAP12 
(Dm.mti^%f:>n^ Z. i:i\L^^%(DX^^Z. iJ&^'^enTVi^ (Nature 
Genet. 25, 357-361, 2000) o ti^ \^ Uii^ ^ . i|t#SS D A P 1 

^ — 7.t.\^X\X%\\Wimm.ii^-V'7fX\XUi:i^'ot^o jfi^^ DAP12^«{C 
20 i; D 59I5^-/N n (Nasu-Hakola) jiM <i: 1/^ '5 .^^'14^.:^ S 

m^^if'^^'t ^Z }^\Xn^nX\^^ (Nature Genet. 25, 357-361, 
2000) if-. ^STce^Ji^ia^i^/'cBJ e>/5Ml/cJ:-p e>T> *fe> DAP 1 2 



2 



5 ^-r-S ;i t^^T^-S, DAP 12 (DNAX activation protein 12) jtfe 

t" -5 c: <h ^ „ 

DAP 1 2 (D^a^K)^tg(D^B^l-C)«.iTiJilcW^^ji 
i*, D AP 1 2ite^«tg*^^fe#:±Ti^«UfcT«^X. •r^cj:^D-^DA 
P 1 2 / >:/^T'> h V^X^f^^UTESmM^^^ftLy^i: ^izm 

(hypomyelinosis) ^^OM^fiJ^^ft* ^^^T t tit} L , ^ ^C, 

/0^*^§^«75^*^ X u >^m^T^'i^w\^m.o:t u :i5='> H oit-r hod 
API 2t^xmi^rcrcii>iz:i<Dmm(D^it • • mp^i^mtHRm-^n 
^ z. t\zmm-r^ z. t^w.^^itiiyrz. $^tc±HBDAPi 2/^^70 
20 h-^o T.oynm^mmm^^'^ . ntlfsi^UlE'^x'$>^^zhA^^^iz> i^T^ 
mmizmm-fy^^^n^ z. t^n.\^^mv. mmiz^^i^mn^mm\ziurcm 
n^'^&^^m-rz.h^m^-^^izL. *%0j<^^^-r ^(csofco 

• 25 Trj:iz>-^:$^^mit. DAP 12 (DNAX activation protein 12) jlfg 



3 



4 



*rc:*:^B^^S. DAP 1 2 «^^^tg7&^^^fe#:±T^m L # h h Wj 

'c$>^z. t ^^wit-r ^m^m ? ~ i i ©I'^-rn is t^o^t u 7=-* > h 
>^;^^ im>km 13)4=, m^km 7-12 oi/^Tn^^j^iBm®:^'; 

3S 1 4 ) m^m 1 3 O V^-m;^>^IB«0:^ U :3'7^> F Plt-f h 0)^31 
fife{£itXfijl}i$iJ#iK (gf^J^l 5) 1 ~ 5 ©Vi-rn:*^tsm<7) 

^ (tt2^3g 1 7 ) ^> m^^m 1 ~ 5 <7)ii-rn/0^sB«(^:^ u :Jv'> h nit 



5 



10 t"BITa5§. 

15 43tt^-r > t: h PSlI^W >t:4^{C*5tt^:t U p'^> FPit-f htrODA 

msSfi, 2^^BJ(DDAP 1 2 y ^y^Tr> h-7«^XRtXH^^^V>X 
fc:fett^DAP 1 2^^<i:axU >?^fig O T (D,^^ ^ EI T * § „ 

2^^Bj(D:^ud'T-*> KPit-r h mm tit. da 

PI 2 (DNAX activation protein 12) jtfe^ ^tg/^>^^^fe#:±TiX}*-r 
25 ^Z.t\Z^K). :^ 'J P*5^> F Pit-r hcO^Jt^l^S-r^^^b: 



6 



\-t-w>ti^mm ' iKm. • mmm<Di&iB^^^mizj^K>^m\^^t'^n. dap 

10 :*:%0Jtc43tt^S^^^O#b Kfti^<h«, ±SB P A P 1 2 Jt^-^^ 
b F«)^<D$?jiF!li bT(^> DAP 1 2 y ^;/^T'> Fx^^X^, 

n^nmi^mizm^f^ z. ^^ix^ ur. #^b f»i#i/&>'v'^x(d«-& 
^mizt-DTmrnr^o 

20 DAP 1 2itfe^atg/0^^^fe#:±T^j=Ib;tV'^7., -tfJitD^DAP 
1 2 / y ^ 7 *y h-^ ^ 7. (DAP12-/-) ^f^^f-So DAP12y 
^ T"^ F-x"j7X«, (Cell 76, 51 9-529, 1 994) Izt^m-T ^^j^ 

U-;6^e>PCR^©;^}*{Cck 0 # e> ti^c it^^Kf H" ^ ffl i^^T , D A P 1 
25 2 Jte^<&X^ U U -n>^$nfcD AP 1 2 jttlg^ 
^Mil^D N A^^HZct 0 , D A P 1 2 Jl{5^(7)^gBX« — ^ 



7 



>>yy^^jr h^i^>Ay^^}<> h (dt-a) jt{g^^¥i|f6^;u^7. 

)i7.(D^^ z^y^i---^ (Hsv- t k) m.^Tm(Dmini^^mA 

t^^. G4 18^;^*>->^Dt:y (GANG) ^ ©fei^i^M t^iStritt ^ 

cfcoT, DAP12yyyT^h-^0 7.^n^Z:t.f)^X^^o ^VX. 
15 ^^^^^D AP 1 2 y y y T y y XlZ^if AP 1 2 it^^T^J^^^-fe 

i^±xxmvxi^^^ :i iz^mm-r^:^m^i^xit. m^it. ±m<D:^m 
iz ^ K) n ^ nrc^ ^ 7. <D m^^ e> dn A^mmi^x-^-^yzfa ^ ht^^iz 
ck Dm^^:^m^. z.<D'T^ T.onmT X hmmmf)^i^mmvrc^ 

25 ^f')vmizmmx$>K) . ^^^^^ ^j^'j >mm.^mmm'ey'jv$¥\i hWim 



8 



Kp+h-r h^^l^«^T';i/#t hHjtl, -^(l^t^, MIBD A P 1 2 y 
Wm^zm^T^ ^ iiT!}^'^''^ . ^fc. :t U P'5='> H Pit-f h^BI^*^ 5^ 

1 2 y y^y^ h-^^ xizmmmm^n^i..mi¥\i hmmj^M(Dmm. 

5 X u ymm.(D^mxuw^(Dmm^m^ • wffi 
r^:^?*^, wiBD A F \ 2 y y^T^ h ^ 7.\z^mmn^^^ V . 

i^#h h»)#i(Dii:i:'ft$ijg(]^t//x«ili:i:'l4y i//N°;u;^ifl]$iJ^aiJ^ • m 

m-t ^:M\i^u.ii^M.wm\zm^i ^ ^ t-^^x'^ ^-Z)^. ^in^izmm.-^ 

25 hOXitUl^^o ±mx^ V -::^y C^iZ^l^X . DAP 12/^;/^ 



9 



15 &.Tiz. mmm^m'^f-r z-o^BM^^izm^^izmm-r 

<D ^ ffl « iin ^ O ^ {C|5g ^ $ n ^ T T^ci: V i o 
##011 (D AP 1 2 y y h-^-'^'yT.CDipm) 

DAP 1 2y^;/ii77'':7h-7'^;';(S, (Cell 76, 519-529, 1994) IB 

m.<D:fjm^Z^O . 12 9/'SvJ (H-2'^) <hC5 7BL/6 (B6, 
20 H-2'') ^iCOA-r H J; Df^M U^Co 1 2 9 / S V J -T-^XjI 

e^^-r:/^U- (X h ^iS' v->^hSS) D A P 1 2 y y AD N A 

^miiu> :/D^-i$'-M^SLrXD A p 1 2 jt^5^©x^ V > 1 — 3 ^ 

^t^5. 1 k b CD Bam HI P|ff>T-^> n e o ^ :^ -fe h (Xh^^i^— > 

25 >^:h-if(HSV-TK) Af ^ ;i cfc D tiH b ;t (0 1 a)o 
fcC*5, n e o ' hJi^i. 5. IRZJ^l. 2 k b (7) *@ |W1 gH $r :7 ^ > 

1 0 



u--> 3 >-r^ct\z,k-oXE smm (rw4) izmAv^m&omi^i^x 

A^:^^^^mmm.m^i^-^^ y J^BN A^mmiyX , Kpnl T^S^-Tv^:!! 
10 <h?&«S^Ufec /5^75>-5?iSIS$n;^E S ^ p->^KMflS4'tc-7-r p 

mOC 5 7 BLX e-^^X (Charles River h -i > ^ — 1^7 a X 

mi^t^^ tiz^r^x^^am^i^-^^yx^ntco ^rz. ^^em^i^-^ 

15 ^ X^n^rasblZ. (D^^Pi^'&#:-x"^ >^-i^7 DX:^i±T. 

DAP 1 2 jfte^5{>^mfe#±T-^«L;^c^«-T'j7 7.;&DC^©|gJ^M^'::7 
X^i^mLfdo ^(D^o iZLXi^m^tirc:^^B^O)D AP 1 2 y y^T 
O h-^^ Xita^UK t t) 1 0 ^i^^-rti, (immunity 13, 345- 

353, 2000^ Immunity 13, 355-364, 2000) tiWiO) J: O \Z^^ (D ^ ^ 

20 Tz.^u< . mmiz^^i^fzo ;i(D#e.nfcDAP i 2y^;/i:7T«::7hN' 

'^XlwiSl.iTD A P 1 2^^tg:*^^^L'Tl/^'5j5^i'-5 5&^©ffl|^,Ji, DA 
PI 2-^/+. DAP 12+/-, D A P 1 2 - ^ - m (D ^ *y X (D ^ "i^fc 

y / AD N A^ Kpn I xmitl'. EI 1 a ^ ^ tlT ^ (D 7° P — ^ 

^m^^fc-^ifyy^u y hmiz^o m^fc (01 b 

25 *fe> 3^®^ (Cell 76, 519-529, 1994) n^WiO):^ ^\Z ^ V D A P 1 2 ^ 

''■'j^?>'DAP 1 2 - ^--^^ xf}^ ^nm-^ X bmm (bmmo ^mm\^. 



1 1 



^^^^^^7. hmm (^i/->2. 5X10 ^mm,mm) ^mmi^rc^ 

>/-^^mt. (Cell 70. 351, 1992) lEmcD:^^ ct 0 P®{ b fctn! 

^-^^D AP 1 Zinstm (1 : 5 00 T^m.) t ^ m ^^Tci A / a y 

h^miz:id\,^xhm^x^rc mi c ). ^of^^. dap i 2-^-^^ 

±a3DAP 1 2 <h |n)ffi<7)|fflJ!g^®ji^S® (adaptor protein) X $> 

AP 1 0 ominl^^^. rz-DfcO. 1 k b ^tl^D A P 1 2 itfe^tC 
*f b T ^ ;^ fp] (3 jWlit (D m -& #: D N A il { C {4 e L T i -g) CD 7^^* $g ^ ^ n 
T(^i^ (J. Immunol. 163, 4651-4654, 1999, Science 285, 730-732, 
10 1999)o ^CIT, ±tBD A P 1 2 y y h-T-^X^^'D A P 1 0 jt^ 

r:io ±fBDAP 1 2+-^ + X«DAP 1 2 - O 7. ^^(DWm-^ 7. hB 

m(BMMC)^^ <bmitil^rc±RN A 3 u 8 t.M^^mm ReverXra Ace 
(TOYOBOam) ^ffll^T^c DNA^'&^U, i^J^T© -f V- 
15 ViTPCRrStCJzDtiiH^it^ D A P 1 0 <Z) ^> ^Btl^. b » ^ (D 

i^M. DAP 1 2-'^--x''j7X{c43ViT«DAP 1 0 (D^mitsE'^fC'Drz. 
D AP 1 2mRN A(D^'mi-^^'btlU-f)^'Drcio ±|BDAP12t::# 

^^dfji-y^ ^ hVX\t. 5'-atgggggctctggagccct-3' (@2^J#-^1 ; 

P 1) 5'-tcatctgtaatattgcctct-3' (i2^J#-^2 ; P2) DAP 

20 1 0 {C^Mfi^^cCy^-f •7 — <h LT^i, 5'-atggacoccccaggcta-3' (Ba^>J# 

^3 ; P 3) RZJ^ 5'-tcagcctctgccaggca-3' (@B^J#-^4 ; P4) ^fflV^ 

MMMl (D AP 1 2 / y ^ 7 ^ h-^^ 7\Z^\i ^^mmi^. — D 

y 4 ^ ^ > hlBi.ZS7 X HO+l-'f h(D^m) 
25 ±'1^3 ^ ^m(DD AP I 2 y y ^7 0 h^^ 7 (-/-) X\tm^m 

•^^7 ( + / + ) ^mmi^Tc'i^. m-7 )i:n-)imm (9 5 7 - 



1 2 



n^y ^ y^m (i o o%x^/-;i/. ^5^;u^>yT-h, ^>-u>. 
^zy]yyn'7y^y. '^\t.n ^ y ^ y mw.-^^ ^ i 2 mfii-f -d ^m.-t ^ 
5 iif^) ^Mb/^^^'-r y^mi^r^o ^m\^t:Lm^^^ u h-at 1 0 
m(D»$ {cx ^< X mm-z^u )V\z^y)^n'yy ^ y^m (^v 
ioo%x^y-;i/> 9 0%x^y— 7 0%x^y— p 

B S) ^JEbTto ilfflflai^^;i-:t4^'>y-if«14^ 3%(0H202T1 0^ 

10 (DiFco ttm) ^-^t;, 1 ^^t^:#:^^^Ac p B s 4"^ 3 7 r tcT m#^^ 

M3®brco -€-CDt^, P B S T 3 7 t:iCT 3 ^TbI, 3 [slJga L T ^$fe , 1 
0 0 m^M(DllR^ mmm,^ I g Gin:#: (MB Lam) ^^Ayfd 0 . 

5 % CD X 4^ A 5 PBS4'T3 7t:icT5 o^m2 :k^W^^m 

15 ±fB 2 J; «9 ^31 U/t^jt^ P B S "t-e 3 7 r (CT 3 ^PbI, 3 

IslJgM LT^5feo 7^^, SCSX (Neurosci. Res. 37, 21-31, 2000) lEifeO;^ 

y^m^^X . ±.Umm^^:=-v X;i/^feL^tbLrc(B12 a ; N i s s 

20 i).-ene)<z),^;^^Bi2 (c^Tc >^j:43, 11 >f (dx ^ — — « 2 5 o m 
y-) tm^m-^^y. ( + y + ) {z^n^^wmmm (02 a n i s s 

1), x^-n^-Y^/>l- (EI2b;NF) :5^D^'77.hP-tl--rh (E12 
c ; GFAP) XitBMib^^U^itM^ibnUt^'Drz.o 

25 mmm2 (^x.^)ymm^i^y/-^ym(om'>RxfDAP 1 2-^-'Tyy 

C N S $ X U yj^fiHL^^) 

1 3 



^mma (0 3 a) xitrnm^^'j^ommum^ (EisbTui) 

n^itlyfcc ^(D^^^H 3 a S.D^'b (C^-r, T^ii. El 3 a 4" 0) c c 
5 mm^. ec\ft.^^^. icitP^n^. f l m«:7^ >:/iJ T^> th 

1 m^MJ^^^n^^nicijfe x^— ;i/;n'-« 2 5 0 fim^M^T^o 

T^o :in^(Dm^t^<h. 3 <b-^g^OD AP 1 2 y :y ^Tri^ h -rr^xic 
>/\°^ (M B P ) ®^fe;^>^ia(D — UT § i t . #{C^iJ^tC*5 

>^^fi&<DDAP 1 2y>:/i:7T'^KT':77> 6 E cDreS 6 b 5 X 

7 4 z. t^^toTb^-Dfco z.<Dm^A^^. ^mwm?^ (cns) o 

5XU>{C*Dtt^MBP»;0^ ^WL/^cS^^M-T-^T^ckODAP 1 27 
20 y ^ h-^^ 7.(D:^^^m'PVX\^^^ ^ #{C#^i|fflJ|g> X :i - P :7 

\z:i5\^>xm'pvxi^^^ ^ t^m<^mvTi^^rco 2.xv>umm^mm 
miz t -D X mmummi^ t Lx mmr ^ z. t^^ ^ < m ^ tix ^ 

25 (Science 280, 1610-1613, 1998) o C N S T ^ X U > :t U ^ > F 



1i^:SLZf^^^<DMM^^^-^ tlT ^ (Acta Psychiatr. Scand. Suppl. 232, 
1-173, 1972> Neuropathol. Appl. Neurobiol. 26, 98-101, 2000) » 

MB P Xt^-^O 7. (shiverer LT^ ^n^) it. C N SmM\Z^l> 

(Neurosci. Lett. 12, 113-118, 1979)o V T:! DAP 1 2 / y ^ 

h^r>X (-/-) •V^'btircMB P (Dm^P mSa. b) it. ;^^;0v^ 

»ji^(3:feviT, >mi^\z^^ >m^^±. xitm 

jum-^ h u ^ A^-vmmvfc'^. X7j?> s i 2 -e^isu. mm ( a 5 n 

m)(DArfe5^>T-^H i t a c h i H-7 1 0 0->X-xAT^tffbT^;to 

15 ^(D^sm, 5 X u >m0Z^±f)^m 'b^^iz^cx^^^^ z. h-^^mmx^rdm 

3c)o ^fc. ^ S. JL^J >m(DmMU (major dense line) ^Wn^^t. 

-/'-T'^xcD^Ms^xu y^)<yiz:is\^^xmmm^^i^'^\zm'>\^x 

Z. tf}^tD:^^^rc(-y --^^ 7.-Rn + y + -7^ 7\Z^if^^i^± s . 
d . tt^n-e^ne. 93 + 3. le, S. 64±3. 31Ta5ofCo n 

20 =i28>r**j^iP = o. 0001 ^Mf^T^)c mWi^iz'^ 

\z^:^3i.uE^hnu\^^^iit'^^ m 3 h ±.%uwL(om(Dm'^mnm\z 

fi^VXl^^(D:^m%^^X^ (H 3 d (D^m). ^ > t: X ^ ^ ilH T « - 

/- -7 43 -5 li^i it cDmf!^«^e>n?^cj:^>o;^c (la 3 e (D^m)o u^. 

25 03e«4O. 0 0 0 fgTli^a'J L ^ 'fe <D T? * 0 , m S d RZS e ^ (D 7. ^ 
-JU^^—it 2 5 0 n mS::^*^ -So 
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D A P 1 2 ^ >/1^S<D|^^) 

^m.tDAP12Xt^t<DmWi\Z-0\^^X. Pa 1 onevae>tiy — 
+)-*>yp hRZSR T - P C R5^tff J; D > 7.J^m<D^ ^ a ^ 7 
5 «fflllS> h Pit-r hS:Z^^#M*ffllia<D^3)MI3iS*{::*5frt^D A P 1 2 (Dm 

RNA(D§^m^m^f)^\Zl.X\^^^ (Nature Genet. 25, 357-361, 2000) o 
LtJ/^L, D a P 1 2 ^ >a°^ M7:>^^^0tc±IEiiJJg, SirXC N S 

/ :7'P h^^T^tff bfco T^cC^B. ±IB:^ U P^5"> H Plt-f h (Dia^t^i^A 
X d& 3|5 O U :if5^> H P^U y®Jg*«3tS^ (Cell 76, 519-529, 

1994) um(D^mz^y)n'ofzo ^^nrz.\tti^ri (Dm^m-^ ^ 7. ( + / 

15 +)i:DAP 1 2^JfT'^X(-/-) (DSa^iBif (J. Cell 

Biol. 85, 890-902,1980) \Z ^ Ki ^ ^) > Y U ^ ^) 7 ^mUVtio — 
OOr^J LT, 1 0 % i^fl^irglftLft ( F B S ) ^-^tsm 1 0 m 1 (D 
Pefi:^i^% (DMEM) (C$fflflg^it#, SCM. (Dev. Biol. 83, 

311-327, 1981) mm.(D:f5m t.w\m.\z7 7. h u \) T m-m\z\^m\^r^^ ^) 

20 d'T'> H P+l-'l' h ^ orbital shaking (Ccfc D 5^ il LWM LfCo 

h U y->>/E DT A^ffll^^T^gi -MMLfio :ic7)TXhPti--rhiii 
7 P-if-Y h p< S U -{C J; 0 . 2.0 %;0^^O 4 U P^5='> F P 
25 it-r h ^^tf H <h;0^'?tlST#/!:o 

±tSi|t®i^nfe»^MXtS D A P 1 2 ^if7';7:^75^ e>:t U d'5='> F P 
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It-f N (Oligo) S.t/TX h P1t-r h (Astro) ^ttl^timMV. ^^^"^ 

S^5^^y3>Ko-;U<h bT##F!i 1 TPM L;^c#il^X hiiJja (B M 

^\tD AP 1 2 (Di&im^^-to ZL(0:i tij^ib . ^ X S 5|5 (D ^i" U 

d'T'> F Dit-r h d^fett-S D A P 1 2 (D S It IiJ (C cfc 

10 th-r hiillg(DmRNA7i^e>DAP 1 2 CO ^:^;i/>0^^ai ^ tlfeo 

/7 -fe ;i/ y - - (Miltenyi ttM) RZStriO 4 ^ / ^ a — i- Jltfi^^ m 

(D'i^mmiyrz^^^ifiD AP l 2 I gCJa^^ (taOAP 1 2 tn:#:) X 
15 «n > h p -;u<h bx® 'i'-tf-^ I g G (n>hu—ji) t.. FITC® 

^*if Lrc^m> o 4 tiii^tcmtt^^-r^t u :^t'> HP-y--r ftdap i 

20 ( + / + XfilOBi^ (?LJ.e^) ®DAP12y^;/^T'^h 

-^^7. (-/-) S5l50::^ilt5{C*3tt'5 D A P 1 2 RO^'M B P {3^-r^ — 
a^fe•7'P:7T-r;^^a^^T^fe, ±fB6-V':>7>7i)^?>lliffi0iJl (hiwuto 
;^?4(::J:f9. r^tjjjt ( E] 3 b ± g|5 f B tfe cd fluii (D lit B& fiJ ® El {c ^ § ?K a 
W:if(D^mikm¥r) ^f^ML. 1 ;!>:tn:i*:i: LTtiiD A P 1 2 tn:#:^ffl (.i 

25 T4"CT 1 2 ;^ta#:<h LTHR P1^mtn:':>t>-^ I g Gtn:#: 

^f^ffl$i±fef^D abt^^^^lt^co ^fe^, r^^)t* p B s 
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0. iM©^uv'>-Hci mmm ( p h 2 . 2 ) 1 mmmw 

XM B P tri#:^ffl 3 7 t: T 1 B# Pel ^5 j^: $ it , 2 ^^in:#: <h L T H R P ^ 

5 ^mrnxm^m) -en^izm^vr^o ^(Dm^^m4 c ^ e ^zm-To rj: 

^3, 0 4 c •tx^^lS^D AP 1 2 RO^'MB P T-fi^fe^ n^^iSflS*^ 
El 4 c ~ e >t'(D^xy — 2 5 m<£ici*-r-5o 
_LfB(D ;i ij^^ ^WL^c 3 <y ^S^r(DIf^^-7':7XT«, mm (E14 
c ), :7 ^ >y U n-^Rt^'F^^, mm (05 c) ^lC*5ViT, DAP 
10 12tMBPii(Dm:^<D^>/'^^n\Zi^i^^<m^^^'t:it:f}^^. CI 

bp:s:dcdap 1 2 ^mm-t ^mm^m^iy m4 c ), fifewb^cx":>x 

MB P^3^^#5 ,h7&^'*5;^^o}^o c:n{^*rbT, lOSi^cODAPl 

15 2 y y ^ y O h-^^ X^mcDmm-VitMB P m^\Z^I^1r:bm'P(m 2 d) 

t>, 1 0 Bm(Dm^m'^'y x(DCN s iz^i^f^D AP i 2 (D^m^ (m 

2e) fe^aif -5 :i <t ^^^^'T^T'cC^io ;in ^ CD i e> , DAP 12 

DAP 1 2 mmit^w^miznt^cxmm^^nxi^^ :i L^^^m^n. 

20 DAP12y^;/^7r> h -7 «::7 X T 5 X u xa^^^^^w^^icD, il< 

mmm 4 (d a p 1 2 %3^<i: 5 x u >?^fig<hco:^7 >y :/u >^^) 

3^^i^CDDAP 1 2/^:/^TC7hT':>X (-/-) (05 a) 

( + / + ) (E15bS:t/c) :fy^^P^n (i c) ( t h 

25 1 m) m^^^tfjia^it^f^ML. cms h±mmm(Dm<Dmmmmmiz 
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MBPS.tJ^'DAP12(D^^ m 5 c) ^m^X^tzo MBP© 

^mitmmm 2 tmmo)-:^^!^/ mb p]5:?>'d ap 1 2 (D^mitmrnm 

mit±m(Dmn^. * ^jiD A p 1 2 i^i^M^^^n^'n^ x^r- 
5 ;u;t-}i^n-^'ni 0 0 M m<&ici5ic-r'5o & ©j^MifO^ ^ , s-ir^s^ 

(El 5 a ) 1 . 5 ^ n m(DDA P 1 2y^>i7TC7h-7'5'X (-/-) 
{C^V^T, ^< ©MB Pl^ti^U n^^'> H P1^--r h/?>^^;'cflfe^(7)|^'^ (El 5 

— fiKWL.fc»^M-T':7X ( + / + ) <Dl^lc*3tt^:t U :J5='> K p-y- 

^^T-^iMBP^fe^-J:^9|wI^-r^;l^:7:>n^t^i:■r#7^=^:7:)^o/t (las 
b)o i.fi-^v. m^my^:^\z^n^T>A v 1 2 (Dyk'^^m\t.p^^m.mz 

*5ViT«t)gS^-e*o (05 C 4'<D^li)o D A p 1 2 

• 15 (lll5a)„^n(CMLT, ^^^T«:7X(lll5c4'©*Eri)(C*3V^TD 
AP 1 2 ;0^3i< ^^■r-g)M^^i, DAP12y^;/i:7Tr>h^r>x (S5 

pTU ::f5='> FPit-r hlC^fc-S^xU >?g?^^ig*^' D A P 1 2 cD^i^ii^jg 
(CP^LTVi^i:VO;i<h^?^<^l^bTVi^„ DAP 1 2y>y^T':7 

s n*3tt^D A p 1 2 'iik^^m^m-BLXsmnm^^iz^^ir :b ^ x u 

ummb (DAP 1 2y>y^T'^ h •7':>xtc*5ij-'g)g5:i:«i!i(Dy-X'i' 

25 >^(D^ti) 



DAP 1 2 y y^7^ b-TO 7.<Dm.m\zmf^^l^&0tii5.JLO >m0,^ 

^tt. nW]±(Dxm^^\^^:irf)^. ^^^i^T-ffl v^t^d a p i 2 y >y ^7 

5 (Rinsho Shinkeigaku 32, 444-446, 1992) T, NHDS#(DMR I iZ 

^ K) , nmRxf^^iz^\^^xmn<D^m^m<pr^^t^mB-^rixi^^ 

^:iX\ b ^ ^m<DD AP 1 2 / y h-^^ 7.\Z:ioi-^^ li^i* 

10 mi.MmKft^itS R - L AB i^T.'rA (San Diego Instruments tt^) 

izj^-oxm^v. ^ > n — \H(D n V ^ ^ ^ y \^ (D y X u ^ Q 5 
dBxn-otco m^j)(DKm%m^^7L^ 1 0 ^m\zm^m'^^ 7. ( + y 

+ ) XfSDAP 1 2/«y^T'j7h-7'j7X ( + / + ) ^'>U >^-icAn. 
15 $^70^6 1 0 0 m s e c relfctttB® «1f M j^^ ©«:^tgilii ^ tf-fflO U ^Co 
0, 75, 80, 85, 90, 100, 110,X«120dB;20 

msec m(Dmm) ^^A.. mr^m^x^mm^ smmr^uvtz. t^.^. 
mm\t^^ ^ oi^^(Dmm'^^^^xnt^-orco 't(D%^^^mQ \i\z^-to 

20 h ^(Dm^mt.^i^± s. e. m. (n=10, r*j fiP< 

0. 05<^lci*-r^) Xmil^tzo mQh\Zmt^o\Z. DAP12y«;/ 

!77^ h-^^ 7s\tm^m-^^ 7.\z\t-<. ^w^\zmM\z^v^)V(Dmm 

K)^^^^\^rc i¥ (1, 18) = 5. 790, P<0. 05]o ^fc. Z. 
CDMt^£<hLTl 0 0S.D^1 1 OdB *3 ^ Mif >K Ji&0(ST cfc D 
25 r^ib^n^Z. tti^^tj^^Tco ^<D:Ltf)^^. b ^ nm(D'D AP 1 2 y y 

^7-^ h-^^7.t)^^%^mm\zn\^x^nt^Rj^-^fr^-r:ztti^f:>-ii^-Dr:io 



2 0 



5 20dB-e20msec mmnmrnx^tco fa^iQ. ^nmm<Dmt^m\z. 

0 Oms e cXn-Dt^o ^2 0ms e c (DZ^ U n )V'A%\m (7 0X«8 

odB) \%. m:i5<D^%'&^mnmm(Dm\z^-7Lr^o i mmoymu^nm 
10 tzo m'mKi^^(D':fun)V7smm<Dm'^^y(o^x:!k^rc, z.(Dm^^m 

eciC^To f^^. Two-way ANOVA !/VTi^ D jg L?l!)^ UT 

'f—'^^j^m\^. Two-wayANOVA ©i^D ML^D^T^^^it, Cf )V — 
Zfm(Dm^^^ StvLdienVst-teat\Z^K)i^^. ^i^±s. e. m. (n=l 

o,r*jjip<o. 05 ^M^-f^) xmvrco ^(d^^. d a p i 2 

^lyX^O [F (1, 18) = 5. 061, P<0. 05], CKD^mfi 

1 0 0 d B(Dmmmwnz^i^^xmzmm-^tir^o 
1 ) 

^-m^i^zf^^yiJV7.\zislf^mms.ai&ummf&m^-'y^TJl. xioo 

^^-t ^h(Dx$>^o y° \y 7. {z ^ X mm Rjt^^ mm ^ ^ TcM 
25 mRjt^(D^u/'^)V7.mmitmnmmf-5'^>^(Dwmmx$>r). zlo 
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^ibXl^^ CN ST(D^mWUmnom^±(Dm^ (J. Neurosci. 12, 
4501-4509, 1992, Brain Res. 499, 7-17, 1989, Brain Res. Bull. 43, 

219-228, 1997) t—^LX^^^ ( El 4 d ) „ m'^MW] - ^ 4 > ^ <D X 

Bit. m^. mn^mm. mn^mmA^mm. ^ua^mvtm. a>5^> 

n^mnrnwu. m^^m^zsmMxm^3\^m^-ro ^itt-ox. dapi 

2 y y ^ r o h-^^ 7.it. mmiz!^m^f<i^ >mj$.^±\z^-ox . 



m ^ (D m. m 

1. DAP 1 2 (DNAX activation protein 12) MiR^mm^^^i^ ±. 

2. ^ xu ymm^mmm^mi^'^'^rcz.t^mmt'r^m^m i tern 

15 ;&^IBffeO^ U P^^^> H Pt>--f h^^Pi»^^;HNt: h«J#5o 

20 7. wsfcJS 1 ~ 5 (D(.i-rn/^>^fBiiccD:t u p'^> F p+>--r h^oi^*^^ 

X > 

25 8. W5i<js 1 ~ 5 (DVi-rn/j>^.tB«fecD:t u rfx> H p-y--r h^Bi^^^T^ 
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11. DAP 1 2 jt^a^^tg;i>^^^fe#:JiTrX«bfc#^ t h »! <h » ^ M 

15 X ^ U -z:>^^;^ffio 

12. t: h»i#i;0^'-7'j77vTfife^ d <h ^^mi-r-SWsttJS 7-1 1 <D\,^ 

7&^iaffeo:t u rfT'> H pt^-r h (D^mi&mxit^mmmmn(D7c^ u - 

1 4 . W^JS 7 ~ 1 2 0(/i-m/i>^BBm<7:):t U P'5='> H P+I-'T h (D^Mi^ 

1 5 . mi^m 1 3 oi^-rn/5^fB«fc(D^ 'J zfj^y^^u^^ h o^b^SjIx 
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V 



10 t-^*»#i*jiiSi$o^»f:^fe. 



M ^ S 



w. 1 m 




1/6 




2/6 




3/6 



n 4 la 
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H 5 El 
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<210> 1 
<211> 19 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence:Pl 
<400> 1 

atgggggctc tggagccct 19 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:P2 



1 /2 



<400> 2 

tcatctgtaa tattgcctct 



<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:P3 
<400> 3 

atggaccccc caggcta 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:P4 

<400> 4 

tcagcctctg ccaggca 
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Name and Address 

Applicant for all designated States except US 

JAPAN SCIENCE AND TECHNOLOGY 

CORPORATION 
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Kawaguchi-shi, Saitama 332-0012 

Japan 


State of Nationality 
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Name and Address 
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JP 
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